The great particulate pollution event that affected the Paris Megalopolis in March 2014 was due to long-range transport from the northern-northeastern Europe. Although this phenomenon has appeared as exceptional in the media, this is not an exception and similar events have already been observed by lidar measurements. Here we will briefly describe and illustrate the origin of this intense pollution obviously harmful to health.
INTRODUCTION
Major aerosol pollution events may occur at the beginning of spring in the Paris Megalopolis, and even more throughout the northern part of France. We sampled four of these events from lidar systems located in the south of Paris. These measurements are one-off in space and time as they generally correspond to the opportunities offered during the preparation of large experimental campaigns as the Hydrological cycle in the Mediterranean eXperiment (HyMeX) [1] . We have already conducted several research projects on pollution aerosols in Paris Megalopolis using the lidar observations [2] [3] . Lidar measurements were performed from ground-based station (fix or mobile) but also from airborne facilities [4] . This new study is based on lidar measurements acquired at different times since 2010 and recently during the particle pollution event of March 2014. We will not be exhaustive here, but we will mainly illustrate our work by the no less important pollution event occurring from 21 to 25 March 2011.
EXPERIMENTAL SET-UP
In all cases, two lidar have been used, the first one for aerosol optical properties and the second one for the wind intensity and direction. They were located ~30 km South of Paris (~48°42' N, 2°10' W). 
GENERAL DESCRIPTION OF EVENTS
For the 4 major aerosol pollution events observed from our lidars, the origin is very similar. For instance, the situations as observed by MODIS are presented in Figure 1 for the events of 21-25 March 2011 and 12-15 March 2014. We have selected the most impacted days (23 and 14 March) where the pollution air mass advection is very well highlighted on the MODIS aerosol optical thickness (AOT) fields. For these two cases, the aerosol plume is spread from East to West and advected from East. It traps particulate pollutants throughout its route passing over different aerosol sources that will be discussed hereafter. The AOT at 550 nm is significantly larger than the mean value usually recorded throughout the year. In the aerosol plume it is larger than 0.3-0.4 on a large area compared with the background value of 0.15. For the entire ground-based air quality network stations of AIRPARIF (http://www.airparif.asso.fr/) the mass concentrations of both PM2.5 and PM10 (Figure 2 ) significantly increased during all the considered events (PMx = mass concentration of particle with aerodynamic diameter less than x µm). The levels of particulate pollution are similar with PM10 reaching values larger than 100 µg m -3 , which is twice the health tolerance required for outside air.
OVERLAP FUNCTION
For such pollution studies, the Rayleigh-Mie lidar must have an overlap function close to 1 at the lowest possible altitude. This is because the aerosol pollutants are mainly trapped in the planetary boundary layer (PBL) and the lower free troposphere (LFT). The overlap function is given in Figure 3 . They are close to 1 at a distance of ~150 m from the emitter. A correction is possible for lidar data between 120 and 150 m. The lidar may be considered blind below 120 m. 
EXAMPLE OF LIDAR MEASUREMENTS
As for the PM10 recorded at the ground level, the lidar shows a significant increase of the aerosol load in the PBL and LFT from 23 March 2011 (Figure 4) . The AOT at 355 nm changes from ~0.2 to ~0.7. For the other aerosol pollution events we note similar AOT, sometime slightly higher (~0.9 for March 2014). The inversion of lidar profile was performed using the sunphotometer as a reference during cloud-free daytime [2] . Hence, an equivalent backscatter to extinction ratio (inverse of the lidar ratio) has been retrieved, which can be compared with the sunphotometer-derived Angstrom exponent ( Figure 5 ). The higher it is, the less the Angstrom is. In general, the larger aerosols are associated with the smaller Angstrom exponent. It may indeed be a contribution of terrigenous aerosols related to the convection that develops during anticyclonic periods associated with these large particulate pollution events of early spring. We have also inverted the CALIOP profiles when the ground-track of the CALIPSO platform is close to Paris ( Figure 6 ). The inversion was performed using MODISderived AOT as a reference [5] . Although the wavelengths are different (355 nm for the ground-based lidar and 532 nm for CALIOP), the comparisons between the BER seems not conclusive for the moment. In instance for the 23 March 2011, we found 0.029±0.005 sr -1 and 0.013±0.005 sr -1 at 532 and 355 nm, respectively. Note that the nearest CALIPSO orbit crosses the aerosol plume but this orbit is situated at 200 km east from Paris.
CONCLUSIVE DISCUSSION
The wind lidar very well highlights the origin of air masses crossing the Paris Megalopolis during the major aerosol pollution events. The two horizontal components of the wind are given in Figure 7 for the event of 21-25 March 2011. They are mainly recorder in the PBL due to the limited altitude range of the lidar. The aerosol plume is well established (Figure 1 ) with a horizontal wind from sector East between 3 and 7 ms -1 . After the 25 June, the wind veers and is from southsouthwest below 1 km. This cannot sufficiently describe the air mass advection. Hence, we used backtrajectories computed from the Hysplit model (http://www.arl.noaa.gov/HYSPLIT.php). emissions of industrial areas of the Ruhr area and Benelux, and also iii) the use of fertilizers from animal droppings widely used in agriculture. The period from February to April is indeed favorable for mineralization of nitrogen in manure that is in the form of ammonia nitrogen. The fields thus become an important source of secondary aerosols that add to pollution from the East of France. All these aerosols generally lead to a small particulate depolarization ratio (PDR<2%). In our cases study, this ratio is observed as higher and can be close to 10%, showing sometime the contribution of terrigenous particles from resuspension over dry soils. We have noted the dispersion in the PBL of dust-like aerosols is efficient during the afternoons with mean vertical speed velocity larger than 1 ms -1 . This study has to be continued and the aerosol optical properties retrieved by the lidar measurements in terms of PDR and BER should be compared to those we met within London [6] and during the experiment conducted from Paris (France) to the lake Baikal (Russia) in 2013 [7] .
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